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The invention relates to an improved 
process for the preparation of neotame from an 
aspartame compound and 3,3 -dimethylbutyraldehyde under 

10 hydrogenat ing conditions in a solvent, 

Neotame is a recently developed, new 
synthetic i intensive sweetener with a sweetening power 
which, on a weight basis, is about 10,0QOx the 
sweetening power of sugar, and which hence also has a 

15 vwry high sweetening power in comparison with the 

sweetening powers of other intensive sweeteners So far 
known. Keotante is for exanple at least SOx as sweet as 
aspartame on a weight basis, the chemical Structure of 
neotams corresponds largely to that of aspartame, it 

20 being understood that in neotame the free amino group 
occurring in the aspartyl part of the aspartame 
molecule has been substituted with a 3 # 3 - dimethy lbut yl 
group* tfeotane can be chemically defined as B- [JV- (3,3- 
dimethylbutyl) -L-a-aspartyl] -I.-phenyl-alaniiie-1-flfcethyl 

25 ester. Aspartame can be chemically defined as Xi-a- 

aspartyl- fc- phenylalanine- 1 -methyl rater, and will also 
be referred to as APM below. 

A process for the preparation of neotarae is 
described in US-A-S,728,862. In that process an 

30 approximately equimolar mixture of aspartame and 3,3- 
dimethylbutyraldehyde is subjected to hydrogenat ion in 
an organic solvent (i*e« a solvent that contains at 
most 70 wt.% water; the organic solvent is preferably 
an alcohol, in particular methanol) and in the presence 

35 of a hydrogenat ion catalyst, under suitable conditions 
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in terms of temperature (20-30°c) and pressure, after 
which the catalyst is separated from the solution as a 
eolid substance and a water/organic (ratio in the range 
from 70:30 to 83; 17} solvent system is subsequently 
5 prepared from the organic phase, from which neotaroe can 
be separated via crystallisation. 

This method is laborious and time-conauming 
because aspartame must first be prepared and recovered, 
and must subsequently be absorbed into an organic 

10 solvent for the hydrogenation step. The method 
consequently demands many process steps and is 
relatively expensive* 

Aspartame is generally prepared either 
chemically or eaxzymatically. In the chemical 

15 preparation of aspartame use is often made of coupling 
of an ^-protected L-aspartic anhydride, e.g. tf-foxmyl- 
L-aspartic anhydride, and L-phenylalanine (or the me- 
thyl ester thereof) . In the (more selective) enzymatic 
processes for the preparation of aspartame , an 

20 protected L-aspartic acid derivative, e.g. 

ben^loxycarbonyl-L-aepartic acid, is in practice often 
coupled with L-pheiylalaninemethyl ester. The desired 
a-coupling product is then formed in a selective 
manner* In all the processes for the preparation of 

25 aspartame the ultimate recovery of the product in a 

solid form (e.g. through crystallisation, solid/liquid 
separation and drying, etc.) is a very inportant part 
of the overall process. 

In other processes for the preparation of 

30 neotaroe so far described the reductive andnation step 
takes place in a solvent system that contains , inter 
alia, an amount of acetic acid. Such preparation 
processes (e.g. in us-A-5,510,508) yield a product that 
is not pure enough for use as a sweetener in foodstuffs 
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intended for human consumption . Such preparation 
processes moreover involve substantial deactivation of 
the employed catalyst , wMch leads to the conjunction 
of large amounts of catalyst. Such solvent systems are 
5 also unattractive from the viewpoint of corrosion of 
equipment* and effects on the environment. 

There is therefore a need for an i mp rov ed 
process for the preparation of neotame which, can be 
easily used on an industrial scale, without the 
10 aforementioned drawbacks, in which neotame can be 
obtained in relatively few process steps, with a 
favourable amount of catalyst consumption, via a simple 
hydrogenation step. 

It has now surprisingly been found that 
IS neotame can be prepared from an aspartame coopound and 
3 , 3 -dimethylbutyraldehyde under hydrogenating 
conditions in a highly efficient manner , in very few 
process steps, namely in only one process step, and 
without the interim isolation of aspartame, by 
20 successively 

(a) subjecting a mixture of W-benzyloxyaarbonyl -L-a- 
asp&rtyl -Ii-phenylalanine- 1-methyl ester and 3,3- 
dlmethylbutyraldehyde in solution to hydrogenation 
in a homogeneous methanolic solvent, in the 
25 presence of a hydrogenation catalyst, 

tb) separating the catalyst from the solution as a 
solid substance, 

(c) removing a portion, at least, of the organic part 
of the solvent through evaporation, and optionally 

3o adding an amount of water before and/or during 

and/or after that evaporation, and 

(d) separating the solid neotame formed, optionally 
after cooling of the system thus obtained, from the 
remaining liquid and drying it. 
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In the process according to the invention 
.Sr-benzyloxycaxbony 1 - L- a - aspar tyl -L-pheny lalanine- 1 - 
methyl ester (also referred to as z-APM) is used as the 
aspartame compound. Wherever this application refers to 
5 &- banxy loxycaxbony 1 (or to Z) this is also understood 
to be any other protecting group equivalent to the Z 
protecting group that can be separated through 
hydrogenolysis, e.g. N~ben sylawcorbonyl groupa which 
contain one or more substikuents in their aromatic 

10 ring, such as JTp-methoxy-ben^l-oxycarbonyl . 

A homogeneous methanolic solvent is in the 
context of this application understood to be both 
methanol and homogeneous mixtures of methanol with 
another solvent niscible with it or with a combination 

15 of solvents miacible with it* Such a solvent that is 
miscible with methanol will of course show inert 
behaviour under ***** chosen hydrogenating conditions and 
relative to the components present in the reaction 
medium* Examples of such solvents that are miacible 

20 with methanol are water, organic solvents such as lower 
alcohols (Cj-C*), lower aliphatic ketones Cq»-C«) , e.g* 
acetone or methyl isobutyl ketone thereinafter also to 
be referred to aa MIBR) , and ethers, e.g* diethylether, 
in all cases optionally also combined with an amount of 

25 water, providing that amount of water does not lead to 
inhomogeneity of the solvent system. 

The homogeneous methanolic solvent is 
preferably a mixed solvent of methanol and MIBK, and 
optionally another solvent miscible with it, the 

30 solvent most preferably containing 20-95 wt.% methanol, 
more in particular 45-90 wt.%- Such mixed solvent 
systems are particularly advantageous because, on the 
one hand, there will be a homogeneous system under a 
wide range of hydrogenat ion conditions and/ on the 
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other, solvent combinations of methanol and MIBK are 
cotfKonly used, or easily obtainable by adding methanol, 
in enzymatic processes for the preparation of Z-APM. 
See for exanple US-A*5,693 ( 485. In such a case Z-APM 
S does not first have to be isolated and purified before 
being converted into neotame, but can be converted into 
neotame directly from the solution in MIBK. Advantages 
of such a route via z-APM (in particular also over 
routes via APM) are first of all that no interim 
10 recovery (and optional purification) of APM is 

required. In addition, the route to neotame via Z-APM 
clearly involves less formation of by-products and 
higher yields. 

Ifce reaction according to the invention* in 
15 which Z-APM is converted into neotame, proceeds 

excellently in a homogeneous solution- Usually, all the 
components of the reaction system, except the catalyst, 
will be present in solution. In the case of high 
concentrations, one or more of the components may 
20 however crystallise somewhat during the reaction, 
depending on the solvent system used and the 
ten^erature of the reaction. $uch crystallisation need 
not be disadvantageous in the process, but will demand 
additional measures in the upgrading steps to be able 
25 to guarantee good separation of the catalyst. The 
xeaction system must for example be heated somewhat 
first, until all the precipitate formed has dissolved, 
or an extra amount of methanol has to be added. Such 
masurea can easily be realised by a person skilled in 
30 the art* 

In general, in the process according to the 
invention it will be ensured that such an amount of 
methanol is present during the reaction, and that the 
reaction temperature is such that no crystallisation of 
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organic product will occur before -the catalyst has been 
separated. 

The reaction mixture present during the 
hydrogenation reaction can be composed in any suitable 
S maimer. It ifi for example possible to first introduce 
the Z-APM, or a portion thereof, into the solvent 
system and dissolve it, and then add the catalyst and 
the 3,3-diwethylbutyraldchyde, and if necessary the 
rent of the solvent system. It is also possible, as 
10 already indicated above , to use product streams in MIBK 
that become available during enzymatic coupling 
processes for the preparation of Z-ApM, to which 
methanol may optionally be added, and to subsequently 
add the catalyst and the 3 , 3-dioathylbutyral<tehyde to 
15 it. This also holds vben Z-APM is made available in an 
product stream via a chemical coupling process . 

The 3,3-diwethylbutyraldehyde to be used is 

c omm e rc ially available. 

Generally, any hydrogenation catalyst known 

20 to a person skilled in the art can be used as the 
hydrogenation catalyst. Preferably use is made of a 
palladium-on-carbon catalyst. In particular, the 
palladium- on-carbon catalyst preferably contains 0.1 to 
15 wt.% Pd, more in particular the catalyst contains 

25 2-10 wt.% M, relative to the catalyst's dry weight. 
Suitable Pd/c- catalysts are commercially available, 
e.g. via Engelhard, Deguasa or Johnson-Ma tthey . 

The temperature during the hydrogenation 
will usually be 23-65 ft C. At a temperature lover than 

3D 2S°C the reaction will not, or virtually not, be 

initiated, at a ten^erature higher than 65<>C there will 
be an unnecessarily high risk of the formation of 
undesired by-products. 

The pressure at which the hydrogenation is 
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carried out is usually not very critical. Preferably 
the hydrogenation step is carried out at atmospheric 
pressure, with carbon dioxide formed from the Z 
protecting group immediately being blown down. When the 
5 hydrogenation step is carried out at a pressure higher 
than atmospheric pressure it is preferable to refresh 
the gas cap {which will come to contain an increasing 
amount of carbon dioxide during tbe reaction) with 
hydrogen gas from time to time. It is less suitable to 

10 carry out the hydrogenation step at a pressure lower 
than atmospheric pressure. 

The progress «** the hydrogenation reaction 
can optionally be easily followed via HPLC (high- 
performance liquid chromatography) analyses of samples 

15 taken during th* reaction. The hydrogenation step will 
take approx. 1 to 20 hours, depending on the catalyst 
chosen (type and amount) and other reaction conditions. 
This can easily be determined by a person skilled in 
the art* 

20 The catalyst can be separated from the 

solution as a solid substance via all the standard 
techniques for solid/liquid separation known to a 
person skilled in the art, providing allowance is where 
necessary made for all the properties of the catalyst 

25 used known to a person skilled in the art, such as any 
pyrophoric properties. After the catalyst has been 
separated from the otherwise homogeneous reaction 
mixture, the neotame formed is recovered therefrom, it 
i$ preferable to first concentrate the reaction 

30 mixture, this will generally be effected through 
evaporation . 

To minimise the formation of by-product, 
said evaporation will preferably take plaea at 25-70»C. 
Tbe best results are obtained when sufficient water to 
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keep the products present In solution is present during 
the evaporation, and in particular shortly before any 
crystallisation could take place. That amount of water 
can easily be determined by a person skilled in the 
5 art. A rule of thumb is that the amount of water is so 
high that all the neotame formed in the reaction is 
still entirely soluble at the temperature of the 
evaporation. Extra water will therefore optionally be 
added during the evaporation. As already mentioned, 

ID water is added preferably while a homogeneous solution 
is still present/ i-e, before any crystallisation of 
neotatoe occurs. It is particularly advantageous to add 
water if the solvent system also contains MXBK. In that 
case the water present also plays a part in the 

15 a aeo tropic and complete removal of MIEK. 

water is preferably added in an amount such 
that about 50 to 500 wt.% water, relative to the total 
original amount of organic matter, that is, the total 
amount of organic solvent and enployed organic 

20 products, i* added* 

The organic solvent removed through 
evaporation can be used again in the process for the 
preparation of neotame* 

The neotame crystallises as a white 

25 crystalline compound during or after the evaporation. 
Preferably an amount of water is added such that the 
neotame does not yet crystallise during the 
evaporation , but crystallises only after all the 
organic solvent has been removed; more in particular 

30 the crystallisation of neotame preferably takes place 
only after cooling from the temperature level during 
the evaporation to a (lower) temperature in the range 
from 40 to 0°C. 

In a special embodiment of the present 
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Invention, namely that in which the bydrogenation 
reaction is carried out in a mixture of methanol and 
MZBK (and optionally a little water) , after, optionally 
with the addition of more water, methanol has been 
5 removed, an azeotropie mixture of water and MTBK ia 
removed through distillation, and extra water may 
optionally be added in the last phases of the 
evaporation to remove all the MIBK, Complete removal of 
the organic part of the solvent is preferable. 

10 After the crystal ligation of neotame (and 

optionally further cooling of the crystallisation 
system) the solid neotame obtained can be separated via 
any technique known to a person skilled in the art. 
e-g* by means of filtration or cant rif ligation. After 

15 the separation the neotame obtained can optionally be 
washed, preferably with cold water, and optionally 
recrystallised. The neotame thus obtained, optionally 
washed and/or recryetallised, can be dried in any way 
known to a person skilled in the art. The drying 

20 temperature is however preferably not chosen to be 

higher than S0»C in view of the risks of deconpo^ition 
and/oar the formation of by-product. Drying can 
optionally be effected at lowered pressure. 

The invention will now be further 

25 elucidated with reference to some examples and 

comparative examples, without being limited in any way 
by the way in which the experiments have been carried 
out. 

The concentrations of known and unknown 
30 con^onents in samples taken at different times, or in 
the end products obtained, were each time determined by 
means of elution high-performance liquid chromatography 
(HPLC) . in all the HPLC determinations use was made of 
a column, measuring 250 x 3 mm, packed with Inert sil 
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ODfi 5 jim, at an oven temperature of 40 *C. The following 
eluante were used: solvent A = 10 nW EbFO*, solvent B *> 
acetoni t rile . At t » o min. the composition was: 98% A 
and 2* B; at t = 35 win. : 10% A and 90% B. The run time 
5 was each time 40 minutes, at a flow rate of 1.2 ml/rain, 
and an injected volume of 20 j*l. A photometric UV 
detector waa need for the detection at 210 and 257 nm* 
All the samples were incorporated in a mixture of 50% 
methanol and 50% aqueous phosphate buffer, 0.05 M and 
10 pR 3. 

The samples were taken and analysed in ways 
known to a person skilled in the art. 

Temple T > Preparation of nAotame from Z-APM In 

15 m^hiwftl at 4Q«C 

42*8 g of 2-ATM (100 mmol) was dissolved in 
500 ml of methanol in a glass 3-litre reaction vessel 
fitted with a hydrogen dosage device/ a stirrer and a 
drain pipe. 1 g of 5 wt.% Pd/C (which contains 50 vt.% 

20 water) and 10 g (100 jmol) of 3 , 3 -dimethyllmtyi^ldehyde 
were added. The reactor was inert ised with the aid of 
Nj, after which the nitrogen was replaced by 16 1 of 
Ha/hour. The whole was heated to 40°C, after which the 
reaction started. After 9 hours the reaction was 

25 stepped . The catalyst was removed through filtration. 
The solution was concentrated through evaporation using 
the Hotavapor at 40*C* at lowered pressure, to appro** 
100 ml, after which so much water was added that a 
precipitate began to form. The mixture was heated to 

30 50*C, which led to the formation of a clear volution. 
The solution was subsequently cooled to 10*C, after 
which the neotame crystallised as a white crystalline 
product. The solid product was separated via filtration 
and washed using, successively: 30 ml of water and 4 x 



Printed from fc&nosa 



WO 00/15666 



- 11 - 



FCHNL99WW53 



60 ml of heptane. The product wag subsequently dried in 
air at room temperature overnight. 34 grains of the 
product was obtained, which had a neotame content 
(determined via SPtC) of 87% (at least 10* of the 
S remaining 13% being present as water) . This corresponds 
to a yield of 78% neotame relative to the amount of Z- 
APM used. 

ammr nf*-* B ** im1,> A> Pr«n»raT.ifln of neotame fras 

10 nWr «-»— Mpoff at 4Q,C 

29.4 g (100 nsol) of aspartame (AIM) was 
dissolved in 500 ral of methanol as described in 
Example I l g of 5 *»t.% Pd/C (which contains SO * 
water) and 12 g (120 mmol) of 3,3-dimethylbutyraldehyda 

15 were added. The reactor was inertised with the aid of 
life, after which the nitrogen was replaced by IB 1 of 
Ha/hour. The whole was heated to 40»C, after which the 
reaction started. After 9 hours the reaction was 
stopped. HPLC analysis of the solution revealed a 

20 degree of conversion of 96*. The reaction mixture was 
not upgraded. 

Table I below shows the amounts of by- 
products formed in the example and the comparative 

25 example. In addition to neotaine (the main product) , a 
few known components (namely: demethylated neotame, 
referred to as Weo-AF» AIM; the diJcetopiperazine of 
Arts, referred to as DKP-AFM; and residual Z-APM) and 
unknown components (Comp.A with a retention time of 

30 12.7 minutes? Oomp.B with a retention time of 29.1 
minutes) were found to be present. The corresponding 
peak areas are shown in the table, and the 
concentrations (in wt.%) of the known compounds. 
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Table I shows that more known by-productd 
(e.g. Neo-AP) axe produced in the reaction in which 
z-AFM is used as a starting material. Par more unknown 
by-product e (in particular Comp. B) are produced in the 
5 comparative reaction, in which APM is used as a 
starting material* 

gT ^fl Ti ; Preparation of neotame from Z-APH in 

xo 42 J g of Z-AFM (100 mmol) was dissolved in 

S00 ml of methanol as described in Example T l g of 5 
wt.% Pd/C (contains 50% water) and 12 g (120 mmol) of 
3,3- diraethy lbutyxaldehyde were added. The whole was 
heated to 60°C The reactor was inert ieed with the aid 

15 of Ma, after which the nitrogen was replaced by 18 1 of 
Rs/hour. The reaction was stopped after 9 hours UQO* 
conversion according to EFLC determination} . The 
catalyst was removed through filtration. Use whole was 
evaporated In the wetted-wall evaporator at 40°C and 

20 slightly lowered prefigure. A white powder was obtained 
(41 g/ with a neotame content of 88 % according to BPLC 
analysis) . The neotame yield was hence 95%, relative to 
the amount of Z-APM used* See Table II for data on the 
purity of the product recovered. 

25 

ff ^nT-afcive Ryiimnlf».tt? preparation of neotam e from AFH 

in TTfrtTif"™ 1 at gpPC 

29.4 g of APM (100 mmol) wee dissolved in 

500 ml of methanol as described in Example X 1 g of 5 

30 wt.% Pd/C (contains 50% water) and 12 g (120 mmol) of 

3 # 3-dimethylbutyraldehyde were added. The whole was 

heated to 60»C. The reactor was inertised with the aid 

of N 2 , after which the nitrogen was replaced by IB 1 of 

fi 3 /hour. The reaction was stopped after 9 hours (100% 
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conversion according to HPLC determination) . The 
catalyst was removed through filtration. The whole was 
evaporated until dry in the wetted-wall evaporator. 
37,4 g of white powder was isolated. The neotame yield 
5 was 75%, relative to the amount of ABM used, with due 
allowance for the by-products that were aleo formed. 

Table II show3 the amounts of (by-) pro- 
ducts formed in the abovv example (after a reaction 
time of 360 minutes) and in the comparative example 

10 (after a reaction time of 305 minutes) , based on the 
peak areas in the HPLC cbroraatograms obtained. In 
addition to neotame (main product) , a few known 
components (namely Neo-APr AIM; and DKP-APM; no 
residual z-APM) and unknown components {Camp. A, Comp.B, 

15 Oomp.C. and Coop.D with retention times of 12.7 

minutes, 29.1 minutes, 19.1 minutes and 19.8 minutes, 
respectively) were found to be present. The table 
indicates only the relevant peak areas/ no estimates of 
the corresponding contents are given - 
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It can be concluded that a higher yield of 
neotams is obtained from Z-APM (95%) than from APN 
(75%) in experiments that are otherwise the same. In 
addition, more unknown by-products (especially Coops. B 
5 and D) are formed from AFH,. 

RTffllt^ TTT * Preparation of neotame from Z-APM In 

MTftK r MpQH » I ; 1 

42.9 9 (100 btooI) of Z-APM was dissolved in 

10 350 ml of methyl iedbutyl ketone (MIBK) as described in 
Exauple I. The mixture was heated to 40 P C- 350 ml of 
methanol, 12 g of 3,3-diraethylbntyraldehyde J120 wwml) 
and 6 g of a 10 vt,% Pd/C catalyst (contains 50% water) 
ware added. The solution was sampled 2x, after 165 

15 minutes (sample 1) and 315 minutes (sample 2) * 18 1 of 
H*/bour was passed through for 5*5 hours, the reaction 
was stopped. The catalyst was removed through 
filtration, the solution was weighed (525 9) and 
analysed with the aid of HPLC (see Table III for the 

20 results; the data given therein for sample 3 are the 
values of the solution obtained after filtration) . 
The analytical yield (calculated) corresponds to a 
yield of 90% relative to the amount of Z-APM used. An 
amount of 34.1 g of neotame can thus be obtained after 

25 upgrading according to the methods described above. 



Table III (All the results are expressed in wt.%) : 



Sauple 
at time 


AFM 


BKP- 
APM 


Neo-Ap 


Heotame 




1 165 min. 


0-095 


0.006 


0.013 


6.45 


<0.01 


2 315 min. 


0.047 


0.006 


0.013 


6.2S 


<O.0l 


3 315 min. 


0.091 


o.ooa 


0.35 


6.50 


<0.01 
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O^pn ^^^ K^mpT^ rt preparation of neotame from APH 

jn mm- MftOH - Is 1 

29.4 g (100 tnraol) of AFK was added to 350 ml 
of MXBK in the same way as described for Example III. 

5 350 ml of methanol waa added and the mixture was heated 
to 40°C. the ASM did not all dissolve* 12 g of 3,3- 
dimetbylbutyraldehyde (120 rarool) and 6 g of a 10 wt.% 
Pd/C catalyst (contains 50% water) were added. 18 1 of 
Ha /hour were passed through for 5.5 hours, which 

10 resulted in a clear solution. The solution was sampled 
2x, after 165 minutes (sample 1) and 31S minutes 
($a«ple 2 J . After the reaction had stopped, the 
catalyst was removed through filtration i the solution 
was weighed (581 g) and analysed with the aid of HPLC 

15 (see Table IV for the results; the data given therein 
for sample 3 relate to the 581 g solution) . The 
analytical yield (calculated) corresponds to a degree 
of conversion of 81% relative to the amount of Z-APM 
used. An amount of 30.8 g of neotarae could hence be 

20 obtained after upgrading according to the methods 
described above. 



Tarn** TV (All the results are expressed in wt.%) : 



Sample at 

time 


UPM 


DXPAFH 


Neo-AP 


tfeotame 


Z-APM 


1 165 mln. 


0.116 


0.016 


0.027 


5.30 


<0.01 


2 315 min. 


0.072 


0.015 


0.02* 


5.20 


<0.01 


3 315 mln. 


0.020 


0.016 


0.028 


5.30 


<0.01 



25 Table V below shows the amounts of by- 

products formed in the above example and comparative 
example as peak areas in the BPLC chromatogram. 
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Table V 



EX, / 




Coffey V A 


WW" 


UAl|f • ^ 






Coop. 


time 


red. 


tame 


ret. 


ret. 


ret. 


BX. 


(rain.) 


12.7 




19-1 


19. B 


29.1 






mizi. 




min. 


min. 


mill. 


Bsc. Ill 


315 


79 


9688 




753 


36 


Comp. 


315 


61 


6792 




808 


34 


Bx. Q 















More unknown by-products are formed 
relative to the amount: of neotanse formed in Comparative 
5 Example c (synthesis of neotame from APW) than in 
Exanqple IIX (ratios 903/6792 versus 868/9688} . The 
yield from Z-APH to neotame (i.e. 90%) id also higher 
than that from AFH to neotame in the comparative 
example (81%) . 
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1, Process for the preparation of neotame from an 
5 aspartame compound and 3 , 3 -diTwthylbutyraldehyde 

under hydrogenating conditions in a solvent, 
characterised in that, successively, 

(a) a mixture of N-ben2yloxycarbonyl -L-a- 
a6partyl-L-ph€Knylalan£ne-l-matfayl ester and 

10 3 , 3 -diraethylbutyraldehyde in solution is 

subjected to hydrogenation in a homogeneous 
methanol ic solvent, in the presence of a 
hydrogenation catalyst, 

(b) the catalyst is separated from the solution 
15 as a solid substance , 

(c) a portion, at least, of the organic part of 
the solvent is removed through evaporation 
and an amount of water is optionally added 
before and/or during and/or after that 

20 evaporation, and 

(d) the solid neotame formed, optionally after 
cooling of the system thus obtained, is 
separated from the remaining liquid and 
dried* 

25 2. Process according to Claim 1, characterised in 
that the homogeneous methanol ic solvent is a 
mixed solvent consisting of methanol and methyl 
isobutyl Ketone and optionally another solvent 
that is miscible with them. 

30 3. Process according to Claim 1 or Claim 2 r 

characterised in that the homogeneous methanolic 
solvent contains 20-95 wt.% methanol, in 
particular 45-90 wt.%. 



G 
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4. Process according to any one of Claims 1-3 , 
characterised in that itf-benl^loxycarbonyl-L-a- 
oapartyl-L-phenylalanine- 1 -joethyl ester is mad* 
available as a homogeneous solution, obtained In 
the context of a chemical of enzymatic coupling 
process, in a solvent systefo consisting of 
methylisobutyl ketone to whkch methanol has been 
added* 

5. Process according to any one of Claims 1-4, 
characterised in that a palladium-on-carbon 
catalyst is used as the hydrogenation catalyst, 
in particular a catalyst containing 0.1 to 

15 wt.% Pd, in particular containing 2 to 10 wt.% 
Pd, relative to the dry weight of the catalyst. 

6. Process according to any onjs of Claims 1-6, 
characterised in that the hydrogenation is 
carried out at a temperatuxje in the range from 25 
to 65*C. 

7. Process according to any cam of Claims 1-6, 
characterised in that the organic part of the 
solvent is entirely or partjLally evaporated at a 
temperature in the range frpm 25 to 70*C* 

8. Process according to Claim 7, characterised in 
that it is ensured chat sufficient water to keep 
the products present in solution is present 
during the evaporation, in particular shortly 
before any crystallisation jcould occur. 

9. Process according to Claim £, characterised in 
that water is added in fluch an amount that in 
total about 50-500 wt.% water, relative to the 
original amount of organic matter, is present 
before the crystallisation begins. 

10. Process according to Claim ? or Claim 8/ 
characterised in that all tjhe organic solvent 
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